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A Study on Water Modeling of Fluid Flow in a Tundish for
Horizontal Continuous Casting

Yang Shufeng', Li Jingshe', Tang Haiyan' and Shi Shaoqing'*’
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 Hengyang Steel Tube Co Ltd, Hengyang 421001)

Abstract According to actual 15 t tundish for casting $120 mm pipe billet by horizontal continuous caster, the
1:1.5 water model system has been established to examine the flow field in local tundish and study the effect of flow control
device on behavior of liquid flow in tundish. Results showed that the dead zone ratio in tundish obviously decreased by u-
sing turbulence inhibitor, but it was limited to prolong the minimum residence time; the residence time of liquid steel in

tundish obviously increased by using inlet launder and low dam to promote the inclusions floating.
Material Index Horizontal Continuous Casting, Tundish, Water Modeling, Flow Controlling Device
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Table 1  Process parameters of original and modeling
tundish
SE IZ5%
JFR A
BAKORE/ (kg s™!) 4.41 1.6
KOWHE/ (m-s71) 0.64 0.52
T e/ mm 1 400 933
B O E]BE/ mm 1 200 800
7K OV A VR BT R B/ mm 350 230
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Fig. 1 Test scheme of three tundish water model; (a) original tundish; (b) tundish with a
turbulence inhibitor at bottom; (c¢) tundish with a inlet launder and low dam

FTH L B /(S - om)

{88 e [B] SE <, BE X EC 482D
I/MEE R EER EER A R

AREKOZ EIMEEERT

b

i B =% 2 [a] oA SRR Ak 140

W E B K OB T BRI
3 &

(1) REGKFEF PRGN
FATE WL RO S B IR, o 1] £ SR R

BB , o o (8] 1 BE K i 11 b Rl K 5 ¥ L

[BIFISE PR 445 B i R B, A M Tl ey L5588 !

X FLBIBER, A H T 5 A B 5 >
(2) {6 P ot ot 2 o 4 BEL UL T BV LB AL 10 0K

OB T A, R TKOARZ R ASES

EFRERTRIGANRIEX LG, X R BT HX 4

B/ ME B i B E A TR

500 | (a) L (b)
i b
400 | a(H) i
bl R i R A A 8) -
300 | :
fii ol W) - / e
200 b . -
S B a
100 [ y i /
l i
) I D I35 4.

10 20 30 40
B /s

3(.)0 400 l S(I)O . 0
B ) /s
F2 KERZEHMER RTD #iZk

Fig.2 Residence time distribution curves measured in test of water modeling
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Table 2 Measured residence time in tundish and each flow mode amounting to
volume percent of total volume in test for 3 schemes

WEALRPE] WE(EBT SCRREH ST

Fx W %

v (tmin)/s (tmg) /s (ZEARNRYs (SHEYs EaxX BX £BX

a( JRE) 9 33 798 1 347 1.60 40.70 57.70

b( iR E %) 27 47 876 1347 2.00 32.97 65.03

c(FHE) 35 47 1 040 1 560 2.61 33.33 64.06
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